Introduction {#sec1-1}
============

An epidermoid cyst is a slow growing indolent rare lesion.\[[@ref1][@ref2]\] Most of the spinal epidermoid cysts are subdural and extramedullary. Intramedullary localization is very rare with \<60 cases reported so far since the first reporting by Chiari (1833), and very few cases can be diagnosed preoperatively by magnetic resonance imaging (MRI) characteristics.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\] Most common location is thoracic followed by lumbosacral region.\[[@ref6][@ref8]\] Although microsurgical total excision is the treatment of choice, it is often not possible due to adherence to cord.

Case Report {#sec1-2}
===========

A 14-year-old boy presented to us with a 4-month history of upper backache associated with progressive descending tingling, and numbness (unpleasant, burning in character), and profound progressive weakness in both lower limbs (LLs) making him bedridden, with early bladder, bowel involvement in form of increased frequency of micturition, and constipation. There was no past history of lumbar puncture, spinal trauma or previous spinal surgery. X-ray revealed no feature suggestive of spinal dysraphism \[[Figure 1](#F1){ref-type="fig"}\]. Examination revealed spastic paraparesis with motor power of 2/5 around all joints of LLs, exaggerated knee and ankle jerks, extensor plantar with loss of all modalities of sensations below T8 segment bilaterally. Upper limbs, general, and systemic examination were normal. MRI of thoracic spine revealed an irregularly marginated intramedullary mass (2 cm × 2 cm × 1.3 cm) at D5 vertebral level, with fusiform expansion of cord and obliteration of anterior and posterior subarachnoid spaces at the same level. The lesion was hypointense on T1-weighted image \[Figures [2a](#F2){ref-type="fig"} and [3a](#F3){ref-type="fig"}\], hyperintense on T2-weighted image \[Figures [2b](#F2){ref-type="fig"} and [3b](#F3){ref-type="fig"}\], with postgadolinium enhancement peripherally \[Figures [2c](#F2){ref-type="fig"} and [3c](#F3){ref-type="fig"}\].

![Digital X-ray of cervical spine and upper thoracic region (anteroposterior, lateral) without any features of spinal dysraphism](JPN-10-133-g001){#F1}

![Sagittal magnetic resonance imaging of cervicothoracic spine (a-c) preoperative (T1 hypointense, T2 hyperintense with peripheral wall enhancement with cord compression), and (d-f) postoperative (very minimal residual without cord compression)](JPN-10-133-g002){#F2}

![Axial magnetic resonance imaging of cervicothoracic spine (a-c) preoperative (T1 hypointense, T2 hyperintense with peripheral wall enhancement with cord compression), and (d-f) postoperative (very minimal residual without cord compression)](JPN-10-133-g003){#F3}

We proceeded for D4--D5 laminectomy aiming for complete microsurgical excision. Dura was tense and bulging. Cord appeared thickened and expanded. Slightly lateral to midline the lesion was bulging and had thinned out the overlying cord. On fine dissection over the most bulging part, a pearly white, avascular, soft, flaky lesion within the cord substance was observed with gushing out of dense, cheese-like suckable material. Near-total excision of the lesion was done leaving behind the part of the capsule calcified and densely adhered to cord antero-medially \[Figure [4a](#F4){ref-type="fig"} and [b](#F4){ref-type="fig"}\]. After hemostasis, watertight dural closure was done with wound closure layer by layer. Intraoperative diagnosis of intramedullary epidermoid cyst (IEC) was confirmed on histopathology \[Figure [4c](#F4){ref-type="fig"} and [d](#F4){ref-type="fig"}\]. Postoperatively, with physiotherapy, and rehabilitation he had gradual progressive improvement of the preoperative neurological deficits. Follow-up MRI of spine at 1-month revealed very minimal residual \[Figures [2d](#F2){ref-type="fig"}--[f](#F2){ref-type="fig"} and [3d](#F3){ref-type="fig"}--[f](#F3){ref-type="fig"}\]. By 6 months follow-up he regained his power of both LLs to 4+/5 with minimal spasticity, and is now able to walk with support.

![Intraoperative images (a) intramedullary pearly white, avascular, soft, flaky, cheese-like suckable material being expulsed, (b) image after evacuation of cystic contents, and (c and d) histopathological images showing desquamated epithelium surrounded by keratin-producing squamous epithelium suggestive of epidermoid cyst](JPN-10-133-g004){#F4}

Discussion {#sec1-3}
==========

Spinal epidermoid in children constitutes \<1% of all central nervous system tumors.\[[@ref1]\] Guidetti and Gagliardi reported the incidence as 0.7%,\[[@ref1][@ref2]\] whereas Bansal *et al.*, reported the incidence as high as 20.7%.\[[@ref3]\] IECs, extremely rare with \<60 cases reported so far, mostly affect thoracic (D4--D6, and D11--D12) followed by lumbar region.\[[@ref2][@ref3][@ref5][@ref6][@ref7][@ref8]\]

Pathogenesis of spinal epidermoid is either congenital or acquired. Most of spinal epidermoid are congenital because of displacement of ectodermal inclusions during the closure of neural tube. Congenital epidermoid cyst can be associated with other abnormalities, e.g., hemivertebra, dermal sinus, spina bifida, syringomyelia, but may occur in isolation also. Defect of the overlying bone reported in about 10%, is possible but less frequent than in dermoid or some extramedullary epidermoids.\[[@ref2][@ref4][@ref9][@ref10]\] Isolated spinal epidermoid may present with either progressive compressive myelopathy, as in our case, or acute onset chemical meningitis (rupture of cyst and spread of cholesterol crystals into cerebral spinal fluid). Acquired epidermoid cyst, due to iatrogenic penetration of skin fragments, have been reported after lumbar puncture or meningomyelocele repair with a latency of years together.\[[@ref1][@ref3][@ref7][@ref14][@ref15][@ref18]\]

Slow growth and nonspecific clinical presentation are the reasons for delay in diagnosis. Clinical presentation is usually neurological, but rarely there may be urological involvement.\[[@ref8]\] Diagnosis, often based on intraoperative and histological findings, can be established earlier by MRI with a range from 1 to 8 months. Computer tomography scan of an epidermoid cyst is characterized by a low density lesion that does not enhance.\[[@ref6][@ref7][@ref11][@ref12][@ref19]\] MRI findings may be quite divergent, because of the disparity of signal intensity secondary to various lipid and protein composition. Amato *et al.* stated, in patients with spinal dysraphism MRI findings of well-defined, heterogeneous, T1-weighted hypointense lesion without perilesional edema may suggest tumor of developmental origin, e.g., epidermoid cyst, teratoma, or dermoid cyst. In absence of associated dysraphisms, diagnosis might be made by careful and complete MRI study including diffusion weighted imaging (DWI) sequences.\[[@ref10][@ref16][@ref17][@ref18]\] MRI characteristics of variable signal intensity between different parts of the same cyst at times, absence of perilesional edema, fairly well defined limits, and peripheral postgadolinium enhancement favors the diagnosis of epidermoid cyst. Margins of the epidermoid cyst may occasionally be "shaggy" because of chronic inflammatory response to squamous tissue "leak" through capsule and variable gliosis along the margin extending into the cord. These features help in differentiating from other intramedullary tumors, e.g., dermoid cyst, ependymoma, astrocytoma, teratoma, and hemangioma.\[[@ref4][@ref7][@ref17][@ref20]\] Some authors believe the peripheral enhancement represents normal tissue reaction surrounding tumor, while others consider it as outer tumor wall composed of tumor cells.\[[@ref2][@ref7][@ref21]\] We believe it may be due to normal tissue reaction.

The surgical goal is complete excision. Sometimes, capsule is very thin and tightly adherent to the cord or located within its confines, warranting safe maximal resection to avoid damage to cord. Most authors believe in not attempting total removal of capsule in such cases. In most cases, even partial removal resulted in total remission of symptoms.\[[@ref7][@ref11][@ref12][@ref13]\] Adherence of capsule to cord anteromedially. Operative complications may include damage to the neurovascular structures, and sphincter disturbances. Aseptic chemical meningitis, unique to epidermoid lasting for weeks, if severe and long-lasting can lead to a "granulomatous" type of arachnoiditis.\[[@ref13]\] Plugging of proximal and distal arachnoid space prior to tumor resection and irrigating and washing the site with normal saline prior to dural closure diminishes the chances of spillage of epidermoid and reduces the chances of chemical meningitis.

Histopathologically, epidermoid and dermoid cysts are lined by stratified squamous epithelium supported by an outer layer of collagenous tissue; presence of skin adnexa dictates the diagnosis of dermoid. In epidermoid cyst, progressive desquamation of keratin from epithelial lining toward the interior of cyst produces a soft cheesy white material with histopathology revealing desquamated epithelium surrounded by keratin-producing squamous epithelium.\[[@ref3][@ref7][@ref11][@ref12][@ref14][@ref22]\]

The risk of recurrence does exist and depends upon the degree of resection. Gross total removal along with the capsule diminishes the chances of recurrence. Though, radiotherapy has been mentioned as the treatment modality for only one case in the literature, symptomatic recurrences are best treated by surgery.\[[@ref5][@ref23]\]

Conclusion {#sec1-4}
==========

Spinal IECs are rare tumors without any specific clinical presentation. Clinical presentation is usually neurological. Diagnosis is often based on intraoperative and histopathological findings, but possible early on complete MRI profile including DWI sequences. Complete microsurgical excision is the treatment of choice, and results in cessation of clinical progression and remission of symptoms sometimes limited by adherence of cyst to cord or its confines. Maximal safe resection in those cases reduces the morbidity and helps the patients with good long term functional outcome in these slow growing benign conditions.
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